Chemistry

in the several divisions than in the method of thought or type of problems attacked.

A large part of the inorganic chemist's attention must be devoted to analysis, for, as a rule, inorganic compounds are readily prepared when once their composition is known. There are two methods of analysis ordinarily pursued: the first (qualitative analysis) reveals the kinds of constituents in a mixture or compound; the second (quantitative analysis) determines the quantities of the various constituents present. Just as the inorganic chemist depends upon the periodic table, the organic chemist depends upon what are called homologous series of compounds to bring his results in various fields of work into their proper relations with one another. The principal sources of organic compounds are living matter of one kind or another and its fossil remains, coal and petroleum. From wood and other plant fibres, cellulose, the basis of paper, artificial silk (rayon), smokeless powder, nitrocellulose lacquers, celluloid, etc., is derived. From coal, the whole group of aromatic compounds forming the bases of huge industries is obtained by the method of destructive distillation. A similar method decomposes wood into compounds of the aliphatic series. Petroleum supplies a great variety of aliphatic hydrocarbons which may serve as starting points for the snythesis of their valuable derivatives. Among processes still in the experimental stage are the manufacture of alcohol from corn cobs, xlose (sugar) from rice-hulls, fuel and gas from fawn waste, alpha cellulose from bagasse. A process for making starch from sweet potatoes has been financed by the FERA and a plant constructed at Laurel, Mississippi. Another is the replacement of metal machine parts by plastic synthetic materials such as bakelite. Natural gas is a prolific source of still others, and vegetable and animal matter generally yield countless others of the greatest value. Striking advances have been made by chemists in the petroleum industry during the depression years New methods have been developed for recovery of the oil from the earth; corrosion problems have been solved. High antiknock gasolines have been produced. Hydro-genation of petroleum has achieved noteworthy effects. In 1930, a s,ooo-barrel *per day unit commenced operation at Bay way, N. J.

The methods of organic chemistry are similar to those of inorganic chemistry in involving analysis and synthesis, and there is no scientific reason today for a distinction be-
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twecn inorganic and organic compounds except for convenience of classification. The number of so-called organic compounds which have been made in the laboratory passes the 100,000 mark. There is probably no better example of the value of applied science than the field of industrial chemistry.

The applications of chemistry to practical problems are so diverse that many specialists in almost every line of human endeavor are required to carry it through. There are more than T,OOO industrial research laboratories in the United States. Employment in branches of industrial chemistry has on the whole withstood the financial depression remarkably well. Such rapid progress has been made in synthetic organic products that it is now possible to supply almost all the chemicals consumed in American industry. There is a considerable concentration of chemical industries in New York, New Jersey, and Pennsylvania. One finds chemists who have specialized in the application of chemistry to agriculture, to food, to biology, to the cellulose industries (paper, textiles, rayon, etc), to dyes and dyeing, to fertilizers, to fuels, to leather and gelatin, to medicinal products, to paint and varnish, to petroleum, to rubber, to sanitation, and to almost every type of industry involving chemical changes of any kind. This includes, with very few exceptions, every industry, for all involve materials of one kind or another and these can be properly handled only by the application of a knowledge of their chemical characteristics and the effect of these on their physical properties. Sec also CHEMICAL ENGINEERING. The field of electrochemistry, dealing with the changes of composition of substances under the influence of the electric current, has developed with startling rapidity during recent years as our vast water powers have been put to work producing cheap electric current; thermochemistry, whose study is heat changes, has similarly advanced, and an almost independent profession of chemical engineering has come into being .for the study of industrial chemical problems involving both chemistry and engineering, but distinct from either. The chemical industry today ranks among the first five American industries in value of products. It includes the manufacture of chemicals, coal tar products, coke, salt, druggists' preparations, patent medicines, cosmetics and perfumes, essential oils, explosives, fertilizers, manufactured gas, dyestufts, paints and varnishes, soap, turpentine, and resin, as well as petroleum refining and wood distilla-